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1100

/

EXECUTING AFIRST NETWORK OF A HYBRID NEURAL NETWORK ON
AT LEAST ONE PROCESSOR THE FIRST NETWORK CLASSIFYING A
3 URALITY OF OPERATIONAL STATES OF THE VEHICLE, WHEREIN AT 10
EASTAPORTION OF THE OPERATIONAL STATES IS BASED ON A
STATE OF THE CONTINUOUSLY VARIABLE POWER TRAIN OF THE
\r““‘HEm...

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

EXECUTING A SECOND NETWORK OF THE HYBRID NEURAL

NETVWORK ON THE AT LEAST ONE PROCESSOR, THE SECOND
NETWORK PROCESSING INPUTS THAT ARE DESCRIPTIVE OF THE

VEHICLE AND OF AT LEAST ONE DETECTED CONDITION
ASSOCIATED WITH AN OCCUPANT OF THE VEHICLE FOR AT LEAST 1
ONE OF THE PLURALITY OF CLASSIFIED OPERATIONAL STATES OF
THE VEHICLE, WHEREIN THE PROCESSING THE INPUTS BY THE
SECOND NETWORK CAUSES OPTIVIZATION OF AT LEAST ONE
OPERATING PARAMETER OF THE CONTINUOUSLY VARIARLE
BOWER TRAIN OF THE VEHICLE FOR APLURALITY OF THE
(PERATIONAL STATES OF THE VEHIGLE

FiG. 1
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1300
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FAGILHTATING ANEGUTIATION OF AROUTE-ADJUSTMENT VALUE .
FOR APLURALITY OF PARAME TERS USED 8Y AVERICLE ROUTING o
oYOTEM 10 ROUTE AT LeASt ONE VERICLE INASET Ur VERILLES

DETERMINING APARAMETER IN THE PLURALITY OF PARAME TERS 0
FOR OPTIMIZING AT LEAST ONe OUTCOME BASEL ON The -
NEGOHATION

-G, 13
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100

e

PRESNTING, INA GAME-8ASED INTERFAGE, A VERIGLE RUUT: 150
PREFERENCE-AFFECTING GAME ACTIVITY

RECEIVING, THROUGH ThE GAME-BASED INTERFACE, AUSER 1504
RESPONSE 10 THE PRESENTED GAME ACTIVITY

ADJUS TING A RGUTING PREFERENGE FOR T USER REsPONalVE 10 1508
TrE RECEIVED ReSPONSE

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
L]

U ERMINING A LEAST ONE VeRICLE-ROUTING PARAMETER UstL ‘ 4508
TOROUTE VERICLES TO ReFLECT THE ADJUSTED ROUTING -
PREFERENCE FUR ROUTING VERIULES

ROUTING, WITHAVERICLE ROUTING SYOTEM, VERICLES INASET
OF VERIULES REoPONSIVE 10 THE AT LEAST ONE DETERMINED
VeriGLl ROUTING PARAME TR ADWUSTED TO REFLECT ThE 1500
AUGUSTED ROUTING PREFERENGE, WHEREIN ROUTING OF THE |
VERICLES INCLUDES ADJUSTING THe DR TERMINED ROUTING
PARAME [ER FUR AT LEAST AFLURALITY UF VERICLES IN The ST
Jr VERICLES

-G 15
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1709

e

REGEIVING THROUGH A ReEWARD-8ASED INTERFACE A RESFUNSE UF 170
AUSER RELATED TOASET OF VeriGles TOAREWARD OrFERED I -
THE REWARD-BASED INTERFACE

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

DETERMINING ARQUTHING PREFERENCE BASED ON ThE RESPUNSE 1104
Uk THE USER

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

DETERMINING AT LeAsT ONE USER ACTION RESULTING FRUM ThE 1708
RESPUNSE UF THE USER U THE REWARD

DETERMINING A CORRESPONDING EFFECT OF THE AT LEAST ONE ~ 1108
UOER AGTION ON AT LEAST ONE ROUTING PARAME TER

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

.

GUVERNING ROUHING U The ST OF VEriGLES RESPONSIVE 10 706
THE ROUTING PREPERENCE AND THE CORRESPONDING EFFECT ON -
THE AT LEAST ONE ROUTING PARAME TER

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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1900

e

GATHERING SUGIAL MEDIA-SOURCED DATARSOUT A PLURALITY Ur '
NDIVIDUALS, The DATA BEING SUURCED FROM A PLURALITY Of 1

Ly
5
P

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

PROGESSING TrE DATA TOIUENTIFY A SUBSET OF THE PLURALITY 100
b INDIVIDUALS WhO FORM A SOGIAL GROUP BASEL ON GROUP -
AFHLIATION REFERENGES IN THE DATA

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii
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PARAMETERS OF AUGMENTED REALITY
RESPONSIVE TO LOCATION OR
ORIENTATION BASED ON RIDER OR
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s a continuation of U.S. application Ser.
No. 17/976,848, filed Oct. 30, 2022, which 1s a continuation

of U.S. application Ser. No. 16/694,657/, filed Nov. 25, 2019,
which 1s a continuation of International Application S.N.
PCT/US2019/053857, filed Sep. 30, 2019, which itself
claims priority to U.S. provisional application No. 62/739,
3335, filed Sep. 30, 2018, which are hereby incorporated by

reference as 1f fully set forth herein 1n their entireties.

TECHNICAL FIELD

The present disclosure relates to intelligent transportation
systems, and 1n examples, more particularly relates to inter-
connectivity and optimization of user experiences 1n trans-
portation systems.

BACKGROUND

As artificial intelligence, cognitive networking, sensor
technologies, storage technologies (e.g., blockchain and
other distributed ledger technologies) and other technologies
progress, opportunities exist for development of systems
that enable 1mproved mobility and transportation for pas-
sengers and for objects, such as freight, goods, animals and
the like. A need exists for improved transportation systems
that take advantage of such technologies and their capabili-
ties.

Some applications of artificial intelligence have been, at
least to a degree, eflective at accomplishing certain tasks,
such as tasks involving recognition and classification of
objects and behavior, such as 1n natural language processing
(NLP) and computer vision systems. However, in complex,
dynamic systems that involve interactions of elements, such
as transportation systems that mnvolve sets of complex
chemical processes (e.g., imnvolving combustion processes,
heating and cooling, battery charging and discharging),
mechanical systems, and human systems (involving indi-
vidual and group behaviors), significant challenges exist in
classitying, predicting and optimizing system-level interac-
tions and behaviors. A need exists for systems apply spe-
cialized capabilities of different types of neural networks
and other artificial intelligence technologies and for systems
that enable selective deployment of such technologies, as
well as various hybrids and combinations of such technolo-
gies.

SUMMARY

Among other things, provided herein are methods, sys-
tems, components, processes, modules, blocks, circuits, sub-
systems, articles, and other elements (collectively referred to
in some cases as the “platform” or the “system,” which
terms should be understood to encompass any of the above
except where context indicates otherwise) that individually
or collectively enable advances 1n transportation systems.

An aspect provided herein includes a motorcycle helmet
comprising: a data processor configured to facilitate com-
munication between a rider wearing the helmet and a
motorcycle, the motorcycle and the helmet communicating,
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2

location and orientation of the motorcycle; and an aug-
mented reality system with a display disposed to facilitate
presenting an augmentation of content in an environment of
a rider wearing the helmet, the augmentation responsive to
a registration of the communicated location and orientation
of the motorcycle, wherein at least one parameter of the
augmentation 1s determined by machine learning on at least
one input relating to at least one of the rider and the
motorcycle.

In embodiments, the motorcycle comprises a system for
automating at least one control parameter of the motorcycle.
In embodiments, the motorcycle 1s at least a semi-autono-
mous motorcycle. In embodiments, the motorcycle 1s auto-
matically routed. In embodiments, the motorcycle 1s a
self-driving motorcycle. In embodiments, the content 1n the
environment 1s content that 1s visible in a portion of a field
of view of the rider wearing the helmet. In embodiments, the
machine learming on the input of the nder determines an
emotional state of the rider and a value for the at least one
parameter 1s adapted responsive to the rider emotional state.
In embodiments, the machine learning on the iput of the
motorcycle determines an operational state of the motor-
cycle and a value for the at least one parameter 1s adapted
responsive to the motorcycle operational state. In embodi-
ments, the helmet further comprises a motorcycle configu-
ration expert system for recommending an adjustment of a
value of the at least one parameter to the augmented reality
system responsive to the at least one nput.

An aspect provided herein includes a motorcycle helmet
augmented reality system comprising: a display disposed to
facilitate presenting an augmentation of content 1n an envi-
ronment of a rider wearing the helmet; a circuit for regis-
tering at least one of location and orientation of a motorcycle
that the nider 1s nding; a machine learning circuit that
determines at least one augmentation parameter by process-
ing at least one input relating to at least one of the nder and
the motorcycle; and a reality augmentation circuit that,
responsive to the registered at least one of a location and
ortentation of the motorcycle generates an augmentation
clement for presenting in the display, the generating based at
least 1n part on the determined at least one augmentation
parameter.

In embodiments, the motorcycle comprises a system for
automating at least one control parameter of the motorcycle.
In embodiments, the motorcycle 1s at least a semi-autono-
mous motorcycle. In embodiments, the motorcycle 1s auto-
matically routed. In embodiments, the motorcycle 1s a
seli-driving motorcycle. In embodiments, the content 1n the
environment 1s content that is visible in a portion of a field
of view of the rnider wearing the helmet. In embodiments, the
machine learming on the input of the nider determines an
emotional state of the rider and a value for the at least one
parameter 1s adapted responsive to the rider emotional state.
In embodiments, the machine learning on the input of the
motorcycle determines an operational state of the motor-
cycle and a value for the at least one parameter 1s adapted
responsive to the motorcycle operational state.

In embodiments, the helmet further comprises a motor-
cycle configuration expert system for recommending an
adjustment ol a value of the at least one parameter to the
augmented reality system responsive to the at least one
input.

It 1s to be understood that any combination of features
from the methods disclosed herein and/or from the systems
disclosed herein may be used together, and/or that any
features from any or all of these aspects may be combined
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with any of the features of the embodiments and/or
examples disclosed herein to achieve the benefits as
described 1n this disclosure.

BRIEF DESCRIPTION OF THE FIGURES

In the accompanying figures, like reference numerals
refer to identical or functionally similar elements throughout
the separate views and together with the detailed description
below are mcorporated 1n and form part of the specification,
serve to further illustrate various embodiments and to
explain various principles and advantages all 1n accordance
with the systems and methods disclosed herein.

FIG. 1 1s a diagrammatic view that illustrates an archi-
tecture for a transportation system showing certain illustra-
tive components and arrangements relating to various
embodiments of the present disclosure.

FIG. 2 1s a diagrammatic view that illustrates use of a
hybrid neural network to optimize a powertrain component
ol a vehicle relating to various embodiments of the present
disclosure.

FIG. 3 1s a diagrammatic view that illustrates a set of
states that may be provided as iputs to and/or be governed
by an expert system/Artificial Intelligence (Al) system relat-
ing to various embodiments of the present disclosure.

FIG. 4 1s a diagrammatic view that illustrates a range of
parameters that may be taken as inputs by an expert system
or Al system, or component thereot, as described throughout
this disclosure, or that may be provided as outputs from such
a system and/or one or more sensors, cameras, or external
systems relating to various embodiments of the present
disclosure.

FIG. 5 1s a diagrammatic view that illustrates a set of
vehicle user interfaces relating to various embodiments of
the present disclosure.

FIG. 6 1s a diagrammatic view that illustrates a set of
interfaces among transportation system components relating
to various embodiments of the present disclosure.

FIG. 7 1s a diagrammatic view that illustrates a data
processing system, which may process data from various
sources relating to various embodiments of the present
disclosure.

FIG. 8 1s a diagrammatic view that illustrates a set of
algorithms that may be executed in connection with one or
more of the many embodiments of transportation systems
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 9 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 10 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 11 1s a diagrammatic view that illustrates a method
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 12 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 13 1s a diagrammatic view that 1llustrates a method
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 14 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to various
embodiments of the present disclosure.
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FIG. 15 1s a diagrammatic view that illustrates a method
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 16 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to wvarious
embodiments of the present disclosure.

FIG. 17 1s a diagrammatic view that illustrates a method
described throughout this disclosure relating to wvarious
embodiments of the present disclosure.

FIG. 18 1s a diagrammatic view that illustrates systems
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 19 1s a diagrammatic view that illustrates a method
described throughout this disclosure relating to various
embodiments of the present disclosure.

FIG. 20 1s a diagrammatic view that illustrates a method
described throughout this disclosure relating to various
embodiments of the present<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>